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INTRODUCTION
Both in the industry and in the academic world, dynamic modelling and simulation of an induction motor is of great significance. The dynamic simulation is one of the key steps in the validation of the design process of the motor drive system [1] . It removes mistakes and errors in the prototype production and analysis. The dynamic model of the induction motor is made in dq0 -direct, quadrature, and zero -sequence axes. A dynamic model is simply a mathematical representation of a system or network of systems. Similar works [2] [3] [4] [5] [6] [7] [8] [9] [10] especially on modelling and analysis abound with just a few [11, 12] narrowing down to component reduction. The full model of the induction motor is a high order differential system and thus difficult to model. A reduced model shortens the number of differential equations [11] and thus it is easier to model. In this work, the reduced model is obtained by completely reducing the stator transients. This means that the differential equations of the stator variables are set Journal of Asian Scientific Research model are compared. This is to show whether the reduced model is sufficient to be used in the analysis of the behavior of induction motors. The complete and the reduced models are simulated in a MATLAB/Simulink program. This program is preferred because it is easier to use; it can accomplish the dynamic model in a simple way;
and it can be simulated faster with the use of function blocks. Therefore, apart from the industrial need, this piece of work is relevant in academics for further research and study of the performance characteristics of induction motors.
Assumptions
To achieve a dynamic model for a 3-phase induction motor, the following assumptions were made: i.
Uniform air gap.
ii. Squirrel-cage type construction.
iii. The stator and rotor windings are balanced and sinusoidally distributed.
iv. Saturation and parameter change are neglected [1] .
v.
Motor operation is at no load.
vi.
Rotor voltage is zero.
vii. Eddy current, temperature effects, and skin-effect are neglected [13, 14] .
viii. Three-phase winding configuration.
MODELLING
A model of a system is a mathematical or physical representation of the system relationships [15] . Therefore, a dynamic modelling of an induction motor is defined as the representation of the dynamic characteristics of an induction motor using mathematical equations. Hence, to model an induction motor we need to derive the mathematical equations that show the relationships of the motor.
The equivalent diagram of an induction motor is shown in Figure 1 . 
Electrical Model
Considering the electrical model of the induction motor, the voltage equations can be derived as:
The flux equations:
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The following matrices are therefore obtained:
(16)
Mechanical Model
The mechanical model of the induction motor is represented by the torque equation. The torque equation can be expressed as:
The torque equation can be written as:
(20)
COMPLETELY REDUCED MODEL
To completely reduce stator transient simulation, the stator transients are set to zero. This means that:
Equations 1 -3 now become:
The model depicting the full model and the completely reduced model are shown in Figure 2 . 
SIMULATION
The Table 1 shows the parameters used for the simulation of the induction motor: 
Simulation Results
For the parameters of the motor given in Table 1 , the graphs of the rotor speed, electromechanical torque, stator current, and rotor current are plotted. Two plots were made for each graph: plot with stator transients and plot when the stator transients were neglected. Thus, the two plots were compared and contrasted. The results are to show that the completely reduced stator transients' model is adequate to predict the behavior of an induction motor. 
Analysis of Results
Now, the different plots are analyzed taking a graph at a time.
Rotor Speed
From Figure 3 , it is seen that the both plots are similar. They have the same steady state speed of 1800 rpm.
Also, they reach this steady state at the same time, 0.15 second. The only obvious difference is noticed during the transient state, that is, between 0 to 0.15 second. The transient behavior is not exactly the same, but they are closely similar. This slight difference is as a result of the stator transients being neglected. It has, therefore, been shown that the stator transient can be used to predict the speed characteristics of an induction motor.
Electromagnetic Torque
From Figure 4 , it can also be seen that both plots are similar. They have the same steady state torque of 0 Nm.
They also reach their steady state at the same time, 0.15 second. However, the plot with stator transients has a maximum torque of 373.7 Nm and a minimum value of -40 Nm, while the plot without stator transients has a maximum torque of 191.1 Nm and a minimum value of 0 Nm. Also, the reduced model has lower overshoots. The difference in the two plots is plain and obvious, unlike that of the rotor speed. It can be deduced, therefore, that this reduced model cannot effectively predict the behavior of the torque of the induction motor.
Stator Currents
From Figure 5 , the two plots, with stator transients and without stator transients, have no much difference.
They have same steady state value and they reach this value at the same time, 0.15 second. They have approximately same maximum and minimum values. The transient characteristics are closely similar. Thus, we can conclude that the reduced model can be used effectively to determine the stator currents' characteristics of an induction motor.
Rotor Currents
From Figure 6 , the two models are again very similar with no much difference: same steady state value and time, approximately same maximum and minimum values. The transient behavior is the same. Therefore, the reduced model can be used to predict the rotor currents' characteristics of the induction motor.
CONCLUSION
From the results obtained, the dynamic behavior of the induction motor has been determined using two different models. From the graphs, it is seen that the model with completely reduced stator transients can adequately determine the dynamic behavior of an induction motor. Although the torque-characteristics of the motor is not satisfactorily represented, the currents, speed are adequately represented.
Therefore, it suffices to conclude that the completely reduced model can be used to predict the dynamic characteristics of an induction motor.
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